A new genus, Austrotengella, and six new species-A. toddae, A. hackerae, A. monteithi, A. wrighti, A. hebronae, A. plimeriare described from eastern Australia. The genus presents difficulties in its family placement; its relationships are discussed. Downslope altitudinal changes of 400 metres on elevation in the distribution of A. toddae contradict predicted shifts from climate change and minimally indicate, in this case at least, that temperature is clearly not the main driver of altitudinal models, which are considered to be far too simplistic.
Introduction
Tengellid spiders are a diverse and enigmatic group of small to medium-sized spiders that have not been formally reported from Australia. Unlike Tengella, the Australian genera hunt in the litter and can easily be mistaken for wolf spiders (Lycosidae) or fishing spiders (Pisauridae). Raven and Stumkat (2005) , following Griswold (1993) , showed that the family does occur in Australia but that its definition and diagnosis are contentious. The greatest diversity of these spiders is in the USA (Platnick 1999; Platnick and Ubick 2001 , 2008 .
Among the collections of the Queensland Museum, one ecribellate group of spiders was identified variously as Pisauridae, Lycosidae, Cycloctenidae, Toxopidae or Amaurobiidae. The problem in placing these spiders is very much akin to that of placing a Liocranoides by Barrow (1940) and recounted by Platnick (1999) . In the case of the Australian spiders, the three claws, notched trochanters and two recurved eye rows are those of the Pisauridae but the male palp is quite different, lacking pisaurid synapomorphies (see Griswold 1993) . On checking for the retrocoxal hymen and predistal tarsal fracture (see Raven et al. 2002) , which should be absent and present, respectively, in pisaurids, the opposite conditions were noted. That indicated a relationship with other lycosoids (Raven & Stumkat 2005) . The similarities (notably in the male palp of this genus) with Tengella seemed inescapable, despite the recurved back eye row and absence of a cribellum; it does, however, have a canoe-shaped tapetum and interlocking subtegular-tegular locking lobes (see Griswold 1993) . Raven and Stumkat (2005) included this genus in their cladogram as "Australian tengellid" where it grouped with Bengalla Gray & Thompson, 2001 as the sister group of the Ctenidae s. lat., not with Tengella, as the outgroup. Silva (2003) examined the relationships of the Ctenidae and a number of groups including the Tengellidae. The preferred cladogram from that study defined the Ctenidae s. stricto by the position of the anterior lateral eyes (ALE) relative to the anterior median eyes (AME): the ALE are set so high on the clypeus that they are closer to the eyes of the posterior row than to the AME. However, in Amauropelma, Raven et al. (2001) showed that the otherwise ctenid-like morphology was contradicted by the normally-positioned two recurved eye rows. Silva (2003) postulated that the ctenoid condition, including that in Amauropelma, was diagnosed by a broad epigynal plate, often with lateral teeth. The Ctenidae s. stricto (Silva 2003) were delimited by the elevated position of the anterior lateral eyes, only otherwise seen in Cycloctenus and perhaps other cycloctenids. However, in Amauropelma, the eyes are widely and plesiomorphically not ctenoid in that sense and yet the genus fell well within the Ctenidae s. stricto clade close to Ctenus, thus the diagnostic eye condition of the Ctenidae is polythetic.
Diagnosis:
Differs from Bengalla in the form of the male tibial apophysis (e.g., Figs 8b-e), the extensive epigynal scape (e.g., Fig. 2c ), and from both Huntia and Bengalla in having more than 4 pairs of spines ventrally on tibiae I and II, the posterior row of eyes being recurved (Fig. 1b) and the very long paired and unpaired claws. Differs from Amauropelma in the absence of claw tufts and the presence of a third claw.
Description: Eight eyes in two rows, both rows clearly recurved from above and in front; anterior row about two-thirds width of posterior row; from front, ALE set only about half AME diameter above AME line; PME with canoe-shaped tapetum; eye group occupying 0.6 of headwidth (Fig. 1a) . Three claws; claw tufts absent; paired claws similar, very long with few teeth basally; third claw long, bare. Retrocoxal hymen present on leg I only, pretarsal fracture absent. Tibiae I, II of females with 5 pairs of strong ventral spines with small distal pair; 3 pairs of strong spines ventrally on metatarsi I, II; similar number in males but weaker. General spine conformation: femora I only with 2 very strong subdistally on proventral face; femora I-IV also with spines prolaterally, dorsally and retrolaterally; patellae I, II aspinose; patellae III, IV and palp with one spine; tibiae III, IV typically p2d2r2v2.2.2, ventral spines weak; metatarsi II also with spines prolaterally, dorsally and retrolaterally; metatarsi III, IV typically p2r3v2.2.2-3, ventral spines weak; female palp typically, fe p1d2; pa p1; ti p2d1; ta p2.1d1r1 with 2 small spines ventrally just behind claw. Scopulae entirely absent on legs. Preening combs absent. Two rows of trichobothria on tibia, metatarsi and tarsi; trichobothrial bases collariform (Fig. 5d) ; trochanters all with similarly shallow notches. Male tibiae without basal fracture. Tarsal organ low, keyhole-shaped (Fig. 5d ). Six spinnerets with short ALS and PLS and short apical segment (Fig. 1c) ; females with 5-6 large conical spigots dorsolaterally on PMS, largest spigots evident dorsally in two rows (A. wrighti); PMS as long as PLS but more slender, conical, cribellum absent; colulus indistinct, small, circular, sclerotised hirsute area. Male palp with median apophysis (Fig. 2a) , broad embolus and conductor; U-shaped subtegulum; extensive tegulum; interlocking tegular-subtegular lobes present. Median apophysis shaped like blunt-ended canoe, open face upward, with distal edge twisted, folded back on itself, translucent. Conductor large, flared, hyaline. Embolus a broad process with ventral groove (Fig. 2a, 5a ), which may be basally closed to open for its full length and thus evident as more pallid zone. RTA set on retrolateral to retrodorsal edges with two shallow apices, surfaces of apices lamellate (Fig. 8f) ; cymbium shallow, canoe-shaped with conical tip with or without dorsal process, interlocking lobes present between cymbium and distal tibia both ventrally and prolaterally (Figs. 8b, d) . Scopulae absent or, rarely, weak on cymbium. Epigyne with lateral teeth, broad median plate with (Fig. 2c) or without ( Fig. 13c ) posterior invagination; transverse recurved ridge on septum (Fig. 2c) ; internally quite simple.
Females remain with eggsac, which is silked to the underside of logs or rocks, sometimes it is soil-and barkencrusted.
Type Species. Austrotengella toddae sp. nov. Species Included: Austrotengella toddae sp. nov., Austrotengella hackerae sp. nov., Austrotengella hebronae sp. nov., Austrotengella monteithi sp. nov., Austrotengella plimeri sp. nov., Austrotengella wrighti sp. nov.
Distribution and Habitat (Fig. 3) . Known only from rainforests in southeastern Queensland and northeastern New South Wales where it is common in the litter. Most species occur at elevations below 760 metres.
Significantly, A. toddae occurs only at Lamington National Park. Prior to 2006, when the only sites sampled were at elevations above 800 metres, spiders were found. However, in the IBISCA survey (2006/2007) at elevations from 300-1100 metres, adult spiders were only found at 500m and 700 metres with one juvenile taken at 900m. This is discussed further below.
Relationships. Austrotengella is excluded from Pisauridae and other higher lycosoids (sensu Silva 2003; Raven and Stumkat 2005) by the canoe-shaped tapetum. Equally, females remain with the eggsac, which is silked to the underside of logs and rocks, and were soil-and bark-encrusted. Forster and Forster (1999: 115) reported this also for Cycloctenus. From the front, the ALE of Austrotengella are beside the AME. Remarks: Interspecific differences in somatic characters in this genus are diffuse; hence, species are diagnosed exclusively on the genitalia. Closely related species may be more readily diagnosed by the female epigyne than the male palp. Differences between closely related species are small and difficult to unambiguously describe but they are consistent.
Ecological biogeography
Cursorial invertebrate sampling in Queensland (Fig. 3) .
In any biogeographic analysis, the exhaustiveness of surveys is critical. Undersampling may lead to spurious conclusions. Sampling of ground-hunting spiders has been quite extensive in southeastern Queensland since the early 1970s.
Geoff Monteith, then of the University of Queensland, initiated an extensive pitfall trapping survey of over 100 rainforest sites at different elevations from 1974-1976. Two bucket traps, each protected by a rain shield, were set at each site for up to 3 months, cleared and then reset over about 14 months. The spiders were donated to the Queensland Museum. This survey presents a very important starting point to our understanding of the faunas, their taxonomy and biogeography and even the sustainability of forest management. Lamington National Park: Finally, in 2006/2007, a major altitudinal survey of invertebrates was conducted at Lamington National Park on a ridge leading to the western edge of the park (near O'Reilly's Guesthouse). The IBISCA-BATH (Biodiversity at the Heights) project , Strong et al. 2011 at Lamington National Park was set in subtropical rainforests that rises continuously from elevations of 300 to 1100 metres on ridges formed on the northern edge of the Mt Warning caldera. Lamington National Park is the oldest national park in Queensland and has been well managed. Sampling was rigorously repeated with 4 sites at each of 5 elevations (roughly 300, 500, 700, 900 and 1100 metres). Although the most intense sampling was in summer, a later smaller survey at the same sites was also conducted in winter. Methods that would sample ground spiders were hand sampling, litter, pitfall trap and malaise traps.
The result of these intensive surveys is that not only do we know where many arachnid species do occur, we can also hypothesise with abundant data that we know where those species do not occur in southeastern Queensland (Fig. 3) . That data set enables a very strong understanding of biogeography in the region.
Austrotengella. Species of the genus Austrotengella are mostly known from lowland (elevations up to 700 metres) rainforest and other closed forests in southeastern Queensland, from just west of Gympie to near Kempsey, northern New South Wales (Fig. 3) . Only one species, A. toddae, has been found above these elevations. In all of these areas, specimens have usually been taken by brief hand collections from under logs and rocks, or by shortterm pitfall trapping.
Many populations of most of these Austrotengella species, but especially A. hackerae, are now effectively isolated in their rainforest area by the clearing of surrounding rainforest for pasture or urban development. In some cases, the size of the forest in which these species are now found is quite small, e.g., "Buhot" is no longer rainforest and the area of moist forest in 2004 was less than 100 metres x 100 metres. This may in part explain the intraspecific variation between populations; they are already geographically if not also reproductively isolated. Austrotengella are closed forest spiders and not known to aerially disperse. The distributions of some species in southeastern Queensland follow a pattern not yet seen in spiders (Fig. 3) . For example, A. monteithi occurs in montane rainforests on the Cooran Plateau ( Fig. 3) as well as lowland rainforest on sand surrounded by heath in coastal Cooloola and on North Stradbroke Island. Austrotengella monteithi is readily distinguished from the geographically close A. hackerae, which occurs from lowland rainforest at Brookfield and Gold Creek onto the D'Aigular Range south to Ravensbourne National Park and north to near Cooran.
Austrotengella toddae. The full extent of the distribution of A. toddae is not clear but it is certainly found on the Lamington Plateau on the northern edge of the Mt Warning caldera. Further south and west on that caldera, the nearest species geographically, A. plimeri, provides a reference point. Despite their close geographic proximity, A. toddae and A. plimeri are morphologically more different than any other two species, except perhaps for A. wrighti and A. toddae.
The IBISCA Hypothesis. One of the goals of the IBISCA project was to identify faunal elements that could serve as climate change indicators. The expected change in the case of warming, all other issues (e.g., competition with other litter spiders) aside, is that over time the spiders should start being taken at higher ele-vations and cease to be taken at lower elevations. This is predicted by the richly supported hypothesis (e.g., Chen et al. 2009 ) that high altitude (rainforest) species are thermally specialised (e.g., Jansen 1967). Setting aside the causal process of any warming, concerns are held for the survival of fauna and flora whose distributions are substantially defined by parameters of humidity and temperature (e.g., Jansen 1967), which has been presumed to be true of much of the montane fauna. Certainly, humidity and temperature do change along altitudinal gradients, as has been documented at Lamington National Park (Strong et al. 2011 . Hence, the prediction about the effect of increasing (global) temperatures on fauna so bounded as they will gradually move further up mountains following the optimal temperature (and humidity) gradient (see Chen et al. 2009 ).
Tarlina woodwardi. Initially, the most suitable spider species to monitor temperature related changes seemed to be the gradungulid Tarlina woodwardi (Forster, 1955) . Even as juveniles, Tarlina are readily recognised by the highly dimorphic "paired" claws on the legs; hence confusion in identifications is less likely. In most spiders, these claws are twins, of similar size and sometimes mirrored dentition. In Tarlina, one of the two claws is greatly elongated (Forster 1955, fig. 2a ). Tarlina woodwardi were known only from leaf litter at elevations between 900 and 1100 metres. That, however, reflected a sampling bias: little invertebrate collecting was done in Lamington National Park below those elevations (Queensland Museum Records).
During the IBISCA study, using intensive and standardised sampling, Tarlina juveniles were found at elevations of 300-900 metres, whereas adults were found only rarely at 630 metres and commonly at 900-1100 metres. It could be argued that the Tarlina, being juveniles, were dispersed to the lower elevation by heavy rain causing flooding in the litter and would not necessarily survive at the lower elevations. Indeed, no adult Tarlina were taken in the standardised sampling or other sampling at 630 metres or lower. Hence, the lower occurrence of Tarlina should be considered as a result of dispersions. Platnick (1976) succinctly summarised the difference between movement of individuals (dispersion) and expansion of a species range (dispersal). Although juveniles could be considered to aerially disperse, there is no evidence to support that in gradungulids and only the presence of breeding adults at a point should be taken as indication of successful colonisation. So as far as Tarlina woodwardi is concerned, the elevation in which the spider had been taken prior to 2006 was the same as that in 2006/2007; no change in elevation was apparent.
In the preparation of this manuscript, I recognised that a second species would also be useful monitor. To a lesser extent than Tarlina woodwardi, both adults and juveniles of Austrotengella toddae are also quite distinctive in collections from Lamington National Park. However, in life at lower elevations, juveniles of A. toddae may be confused with the zorid, Hestimodema. Both Tarlina and Austrotengella can be found by targeted collecting under logs and rocks.
Austrotengella toddae. Given the thoroughness of the IBISCA-BATH study at Lamington Plateau, the distribution of the species should be well understood; absences should be real In that survey, adults of Austrotengella toddae were taken only at elevations of 500-700 metres with the exception of one subadult taken at 900 metres. Several hundred samples each containing 1-120 specimens were examined. Most samples were taken in summer (February) with a smaller set taken in 2007 in July.
Prior to 1985, all sampling at Lamington National Park had been only at 900 metres or higher. Adults of A. toddae were taken at 900 metres were taken in winter (July, 1973) and at Mt Bithongabel (1100 metres) between January and April 1976. The spiders taken between 30 and 39 years ago at Lamington National Park were 400 metres higher than in 2006/2007. Two possibilities emerge in this case: A. toddae was widespread in altitudes from 500-1100m but only in the IBISCA project did the spiders at lower elevations get sampled; or the spiders have 200 metre altitudinal range and have moved down the mountain since 1976. Records of the other species suggest that the spiders do have a limited altitudinal range so the latter option is more likely. What then has caused the spiders to move to lower elevations?
Seasonal phenology may be thought to explain the issue but the earliest recorded adults were taken in winter (July, 1973 at 900 m), which further exaggerates the dilemma.
If climatic factors are the sole drivers of the altitudinal distribution of Austrotengella toddae, the apparent absence of the spiders at the higher elevations of Lamington National Park in 2006/2007 combined with their presence, in number, at much lower elevations than that taken in the mid-to late 1970, requires one or two scenarios. One possibility, contradicting all known evidence, is that substantial local cooling has occurred from 1973 to 2006. The other possibility is that a massive spike in temperature on Lamington occurred just before the collections in 1973. Although records for Lamington have not been kept, Mt Tamborine (a similar but lower some 20km distant by line of sight) should serve as a surrogate and no such temperature changes have been reported for Mt Tamborine in those times (www.bom.gov.au).
In regard to the expected shift in distributions (latitudinally polar, altitudinally upward) from warming, a number of studies have shown that different animal groups (including moths and butterflies) have followed the predicted path of a warming model and moved upslope over time but many also moved downward. Equally, in other long term studies, species have been shown to move down the slope (Lenoir et al. 2010) . Similarly, Poloczanska et al. (2011) reported more inshore marine species on east coastal Australia moved northward, against the predicted warming model, than southward.
Thus, the simplistic model that the spiders would be forced upward with warming is inadequate; temperature is clearly not the sole driver of the altitudinal distribution of Austrotengella toddae. Clearly, many issues remain unassessed. Not the least of these is microclimatic issues involving the complexity of habitats, depths of soil cavities, and moisture-holding plants and fungi to which spiders may retreat in times of temperature and humidity stress. Equally, if the northern and western faces of the mountain receiving the strongest sun exposure are too unsuitable for the spiders, without changing altitude the spiders may simply move to the more shaded side of the mountain. In a similar hypothesis, Harvey (2002) posited that short-range endemics (invertebrates including spiders) now only occur on the south-facing slopes including gullies within their range. The current climate models (e.g., Lenoir et al. 2010 ) are presently not incorporating these kinds of complexities.
In conclusion, although the data are meagre, it is clear that some of the invertebrate fauna, certainly Austrotengella toddae, will not be forced to move to higher elevations and eventually to extinction simply because the climate is warming. Apart from the Darwinian fitness of the spiders, the complexity of these forests provides ample opportunity for the fauna to conflate highly simplistic climate modelling.
Key Females
Austrotengella toddae sp. nov. (Figs 2a-d, 3 Eyes. Eight, in two recurved rows, all of similar size but ALE smallest, PLE biggest. AME on common tubercle. Sizes of AME: ALE: PME: PLE, 10: 11: 11: 14. Interspaces (same scale as eyes): AME-AME, 8; AME-ALE, 3; PME-PME, 8; PME-PLE, 15 Claws. Three; paired long, slender, with 4 long teeth distally; unpaired long, curved, bare on all legs. Spines. I: fe pv1p3d3r3; pa 0; ti p1r1pv6rv6; me p1pv3rv3, without distal whorl. II: fe pv1p3d3r3; pa 0; ti p2d2r2v2. 2 Trichobothria. Double band for full length on metatarsi and tibiae; on metatarsi, trichae very long. Tarsi with two irregular rows of long trichobothria for length.
Abdomen. Tracheal spiracle short, marked by slightly sclerotised square evident through cuticle. Spinnerets. Small triangular hirsute colulus. ALS bases slightly separated, slightly bigger diameter than PLS; distal segment with sclerotised basal ring, entally indented for slightly larger spigots. PLS basally cylindrical but short with long but coniform apical segment. PMS cylindrical with spigots on dorsally extended surface of tip.
Epigyne. Large triangular septum scape-like, hirsute, deeply undercut laterally, flanked by pair of large concavities and deeply invaginated, laterodistally with pair of small distinct transverse triangular teeth. Copulatory fossa at posterior lateral junctions of septum; large columnar plate runs dorsoventrally from fossae and with posterobasal fertilisation duct (e.g., Fig. 2d) .
Distribution and Habitat. Known from upland (ca. 1000m) and lowland (ca. 100m) rainforest areas in southeastern Queensland and northern New South Wales.
Remarks: Davies (1977) reported this species as "Pisauridae sp. 1" . 
Diagnosis:
Males differ from those of A. monteithi in the longer, more slender median apophysis and the ventral groove on the embolus is open for its length and from A. wrighti in the small retroventral flange on the cymbium and the simple tapering embolic tip. Females diifer from those of all other species in the less anteriorly narrowed anterior "neck" of the median epigynal scape and its overall narrowness.
Etymology: In honour of Penelope Hacker, a much admired animal carer, and in whose backyard at Mt Glorious the species continues to thrive. Legs. Tibia to tarsi of all legs with long recurved hairs for length on all faces. Spines: Tibiae I, II: 5 strong pairs ventrally plus pair of small on distal edge; metatarsi I, II with 3 strong pairs ventrally. Claws: paired claws dentate, not noticeably long.
Palp. Distal cymbium with noticeably denser brush of hair; cymbium viewed retrolaterally with distinct basodorsal conical mound; retroventral flange small. Tibial apophysis subdistal with pair of dissimilar apices; ventral tibia-cymbial interlocking process small but distinct; median apophysis long, slender, apically folded, origin subcentral on tegulum, shorter in overall length than apically pointed embolus, median apophysis lies within longitudinal extent of embolus. Ventral groove in embolus a distinctly open groove for length. Epigyne. An almost parallel-sided median plate, slightly widened at posterior third, at which point medially is a short recurved ridge over the posterior invagination from the otherwise distinct posterior margin; bases of short concial lateral teeth arise just posterior of the line of recurved ridge, teeth directed diagnoally posteriad and line of apices lies just posterior to line of posterior margin. Genital opening plugged for two-thirds its length from proximad by lamellate portion of male palp. Distribution and Habitat. This most widespread species occurs from Wrattens Camp in the north and as far south along the Conondale Ranges to Mt Tamborine, one range north of Lamington National Park. It occurs coastally in a retreating rainforest (Buhot) in south-eastern Brisbane west to the Great Dividing Range at Ravensbourne. All areas are rainforest or at least closed forest.
Remarks: One female (QM S19605) was taken in a Myrmecia nest. Claws. Paired claws long, slender curved with 2-3 small teeth basally; on leg IV, very long. Third claw long, distinct, bare.
Spinnerets. 5-6 large conical spigots dorsolaterally on PMS; PMS themselves, as long as PLS, conical. Epigyne. Broad, ventrally domed, heart-shaped plate with narrow septum anteriorly; posterolaterally with transverse tooth on each side, teeth subdistal, just posterior of widest point of median plate and clearly separated from epigastric groove; teeth short and directed downward, posteriorly and medially. Recurved angular ridge posteriorly on plate.
Distribution: Known only from Mt Boss State Forest, northern New South Wales. This is the southern-most record of this genus. Austrotengella monteithi, sp. nov. (Figs 3, 7a, b, 10a, b) Material examined: Holotype: male, Cooran Tableland (Fig. 4) . Palp. RTA subdistal with simple single apex with two small mounds subdistally of tip; ventral tibia-cymbial interlocking process distinct; lateral one not so evident; basodorsal cymbium rounded, not posteriorly projected (Fig. 7b cf. 5e) ; median apophysis large, origin is central on tegulum; similar in overall length to bluntly tipped embolus; longitudinal extents overlap by 30-50%. Colour (formalin-fixed). Carapace orange brown with brown edges and broad brown "donut" area around fovea and caput, central pallid zone in two parts, yellow ovoid area behind eyes and trianguloid area around fovea. (Fig. 11b) Spines. None on pedal patellae. Femur I with proventral two strong spines distally plus p1d3r3. Femur II p3d3r4; ti also with p2. Tibiae I, II with 5 pairs of long spines and one small distal pair; metatarsi I, II with 3 strong pairs ventrally. III: fe p5d4r3; ti p2d2r2v. Diagnosis: Females differ from those of A. toddae by the broader epigynal plate without posterior deep invagination; males of the two species are best separated by the clearly dissimilar lobes of the RTA. Males differ from those of A. monteithi in the broad retroventral cymbial flange and the apex of the embolus is arrowhead-like. Males with conical extension of cymbium basally over tibia; epigyne with broad anterior septum and posteriorly set lateral teeth.
Description ( Palp: tibia with large subdistal retrodorsal apophysis with two blunt apices. Tibia distally with 2 apophyses: ventrally a process forms notch in which complementary lobe on retrobasal cymbium interlocks; prolateral of that process a concave invagination prodorsally bounded by low ridge, which fits into a groove on prodorsal cymbium basally. Cymbium dorsally forms cone extending basally over distal tibia; dorsal scopula absent; retrolateral groove absent; retroventral flange of cymbium distinctly widened. In resting position, cymbium twisted so that normal ventral face diagonally faces ectally. Tegulum conical with large median apophysis and slightly smaller embolus; longitudinal extents of which overlap by 30-50%. Epigyne. Broad, ventrally flat or slightly concave, broadly pear-shaped with broad anterior septum, widest point in posterior fifth, posteriorly slightly concave; lateral teeth set posterior of widest point, short conical directed medially and posteriorly. Genital opening plugged with more than just embolus.
Spinnerets. Expanded, two lines, each of 4, of largest spigots on spinnerets on PMS dorsally and, as with ALS and PLS apically with ring of smaller but long spigots; PMS as long as PLS, conical.
FIGURE 12. Austrotengella wrighti, sp. nov., holotype male QMS 28845, habitus (a), sternum, maxillae, labium and chelicerae (b). Distribution and Habitat: Known only from rainforest at Mt French, southeastern Queensland and in northern New South Wales at Beaury State Forest.
